Sphingomyelinase-induced adhesion of eryptotic erythrocytes to endothelial cells.
Eryptosis, the suicidal erythrocyte death, leads to cell shrinkage and cell membrane scrambling with phosphatidylserine exposure at the cell surface. Eryptotic erythrocytes adhere to the vascular wall by binding of phosphatidylserine to the CXC chemokine ligand 16 (CXCL16). Stimulators of eryptosis include increased cytosolic Ca(2+) activity, energy depletion, and activation of ceramide-producing sphingomyelinase. The present study explored whether sphingomyelinase triggers erythrocyte adhesion to endothelial cells. To this end, human erythrocytes were exposed for 6 h to bacterial sphingomyelinase (1-10 mU/ml) and phosphatidylserine exposure was estimated from fluorescent annexin-V-binding, cell volume from forward scatter in FACS-analysis, erythrocyte adhesion to human umbilical vein endothelial cells (HUVEC) from trapping of labeled erythrocytes in a flow chamber under flow conditions at arterial shear rates, and CXCL16 protein abundance utilizing Western blotting and FACS analysis of fluorescent antibody binding. As a result, sphingomyelinase (≥1 mU/ml) triggered cell shrinkage, phosphatidylserine exposure and erythrocyte adhesion to HUVEC, effects blunted by Ca(2+) removal. Adhesion was significantly blunted by phosphatidylserine-coating annexin-V (5 μl/ml), following addition of neutralizing antibodies against endothelial CXCL16 (4 μg/ml) and following silencing of the CXCL16 gene with small interfering RNA. Pretreatment of HUVEC with sphingomyelinase upregulated CXCL16 protein abundance. Six hours pretreatment of HUVEC with sphingomyelinase (10 mU/ml) or C6-ceramide (50 μM) augmented erythrocyte adhesion following a 30-min treatment with Ca(2+) ionophore ionomycin (1 μM) or following energy depletion by 48-h glucose removal. Thus exposure to sphingomyelinase or C6-ceramide triggers eryptosis followed by phosphatidylserine- and CXCL16-sensitive adhesion of eryptotic erythrocytes to HUVEC.